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Abstract

Congenital malformations of the biliary tract represent a relatively rare entity with which surgeons, radiologists and clinicians are not
adequately familiarized. We present a rare case of gallbladder duplication in a 40-year-old female, with the accessory cystic duct enter-
ing the left hepatic duct, which depicts the fifth reported case in the international bibliography. Our case illustrates the importance of
detailed knowledge of anatomical malformations of the biliary tree, serving the purpose of a preoperative diagnosis of symptomatic
cholelithiasis. It is also of paramount importance to take under consideration biliary tract malformations to avoid inadvertent complica-

tions such as biliary duct injuries in case of laparoscopic cholecystectomy.
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INTRODUCTION

Congenital malformations of the biliary tract depict a key
surgical challenge in the form of accurate diagnosis and safe
operative intervention during the most frequent operation
of the biliary tree, which is laparoscopic cholocystectomy.
Their occurrence affects up to 47% of the general popula-
tion.l) Among these, gallbladder duplication carries an es-
timated incidence of 1 in 4000 to 5000 births.!? From 1926
through January 2022, a total of 62 instances were reported,
with only a few of them being diagnosed preoperatively.(>!
Nevertheless, the rarest form of gallbladder duplication re-
mains that of an accessory gallbladder emerging from the

left hepatic duct. Thus, to our knowledge, this represents
the fifth reported case in the international literature of the
forenamed malformation.

Our case illustrates the importance of a high index of sus-
picion in patients with recurrent symptoms of cholelithiasis
who have been subjected to cholecystectomy, as well as a
comprehensive knowledge of the biliary tract’s anatomical
variations, avoiding diagnostic and radiological imagining
interpretations’ errors, as well as intraoperative bile duct in-
juries. The present case is reported in line with the Surgical
Case Report (SCARE) guidelines.”!
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CASE REPORT

A 40-year-old Caucasian female presented with recurring
symptoms of upper abdomen pain. Past medical history was
unremarkable. Clinical examination revealed tenderness in
the epigastrium and the upper right quadrant. Laboratory
examinations were within the normal range. An abdominal
ultrasound (US) depicted a gallbladder containing stones
and another anatomical entity that fell under the differen-
tial diagnosis of either a cystic structure or an accessory gall-
bladder. Afterwards an abdominal computed tomography
(CT) was performed that revealed a duplicated gallbladder.
A separate artery was seen arising from the left hepatic ar-
tery and supplying the cephalic gallbladder. The duplicated
gallbladder was situated directly above the left hepatic ar-
tery, from which the accessory cystic artery arose providing
its blood supply. A magnetic resonance cholangiopancrea-
tography (MRCP) was performed, which confirmed the ex-
istence of an accessory gallbladder (Figs 1-3), with its cystic
duct originating from the left hepatic duct (Fig. 4). Due to
the mild clinical image and the lack of symptoms’ recur-
rence, no surgical intervention was scheduled. Conservative
treatment with spasmolytics and lifestyle or dietary optimi-
zation was advised.

DISCUSSION

The first case of a duplicated gallbladder was reported in
1675 by Blasius et al., and Boyden et al. proposed the first
classification of a gallbladder duplication. (!

During the gestational period, extrahepatic bile ducts
develop from the distal part of the hepatocystic diverticu-
lum. By the end of the 4th week, both the cystic duct and
the gallbladder bud are developed. Moreover, by the 5th
gestational week, the common bile duct and the hepatic
ducts appear, while the duodenum rotates to the right and
the developing common bile duct becomes displaced dor-
sally, taking its final anatomical position.

Figure 3. MRCP showing the two gallbladders.

Accessory Gallbladder in a Cholelithiasis Patient

Figure 1. MRCP image of the gallbladder in the normal anatomic
location.

Figure 2. MRI-T2 axial image depicting a second gallbladder be-
tween liver segments II and IV.

In the rare case of gallbladder anlage duplication, ele-
ments of multiple gallbladders enter the bile duct through
the same cystic duct. Thus occurs the anatomical malfor-
mations septate, V-shaped, or Y-shaped gallbladder. The
V-shaped gallbladder consists of two distinctive bodies that
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Figure 4. MRCP picture of the second gallbladder’s cystic duct
entering the left hepatic duct.

share the same cystic duct. In Y-shaped type, two distinc-
tive gallbladders, with distinctive cystic ducts merge and
end up as one structure in the bile duct.

In the cases of an accessory gallbladder, the main and
the accessory cystic ducts join the bile duct separately. Like-
wise, cases of triple gallbladders have been observed.!”] To
highlight the importance of our case, to date there have
been reported 17 cases of triple gallbladder, and only 4 of
an accessory gallbladder entering the left hepatic duct.”)

Based on the above embryological development, Har-
laftis, proposed a double gallbladder classification into
two groups: the split primordium (Vesica fellea divisum)
and the accessory gallbladder (Vesica fellea duplex), with
a third miscellaneous group reserved to the malformations
that do not fall into the two above-mentioned categories,
such as a triple gallbladder (Fig. 5).'% According to this
classification, our case falls into the left trabecular group.

Numerous other classifications for gallbladder duplica-
tions have been proposed except from Boyden et al. Gross
et al. proposed a new classification by A-F typel®!!), while
Mochizuki and Makita introduced a different classification

septated
\@ g\,
Type |: split primordium group
N \\p trabecular
H-shaped \Q

or ductular
Type |I: accessory gallbladder group

V-shaped Y-shaped

Figure 5. Classification of double gallbladder according to Har-
laftis et al.l"]

based on types I-VLI'2) Hence, our case corresponds to
type H by Boyden et al., type E by Gross et al., and type VI
by Mochizuki and Makita.

In addition, patients with gallbladder duplication are
more likely to experience a higher incidence of gallbladder
cancer.[3]

In the differential diagnosis, entities that should be tak-
en into consideration are choledochal cyst, focal adenomy-
omatosis, and gallbladder diverticula. The diagnostic algo-
rithm, although not standardized, begins with abdominal
ultrasonography, followed by MRCP, computed tomogra-
phy, and/or endoscopic retrograde cholangiopancreatogra-
phy (ERCP).!!4]

Due to its infrequent manifestation, there are no guide-
lines regarding the diagnosis and management of inciden-
tally finding accessory gallbladders. Concurrent removal of
both gallbladders at surgery is recommended, in order to
minimize cholecystitis or biliary colic recurrence. The pro-
posed treatment in symptomatic cases remains laparoscopic
cholecystectomy with intraoperative cholangiography.(!*}

Thus, four more cases of a duplicated gallbladder with
its accessory cystic duct arising from the left hepatic duct
have been reported (Table 1). In most cases, ultrasonog-
raphy raised the suspicion of an anatomical variation, yet
failed to confirm the diagnosis. Subsequently, the definitive
diagnosis was confirmed with either a laparotomy or ERCP.
In all cases, cholecystectomy was performed. In our case,
the diagnosis was confirmed with MRCP, and no ERCP or
laparotomy was performed. Due to the non-recurrent char-
acter of the patient’s symptoms, a cholecystectomy was not
advised

The aim of this rare case, is to shed light on anatomical
variations or malformations of the biliary tree. Overall, the
rarity of such cases may contribute to missed diagnosis. In
order to depict biliary tree anomalies, imaging techniques
that delineate the biliary anatomy of each case is of para-
mount importance.

CONCLUSION

To conclude, what is peculiar about duplicate gallbladder
case reports is that it might be a risk factor for symptom-
atic or recurrent cholelithiasis. Preoperative knowledge of
such biliary tract variations, can identify and thereby guide
conservative or surgical decision with laparoscopic chole-
cystectomy. In case of surgical management, resection of
both gallbladders is ideal to prevent recurrence of disease
and avoid inadvertent complications such as hemorrhage
or bile duct injuries.

Conflict of Interest

The authors declare no conflict of interest.

836

Folia Medica | 2023 | Vol. 651 No. 5



Accessory Gallbladder in a Cholelithiasis Patient

vc=o & |#®  Author contributions
2 g 23 5 g
w
= = O > 9 S
< 9] =] . .
g v 82 g 5 s L.B., D.C, and S.D.: conceptualization; L.B., D.C., D.E, and
4 2Sg5e %8 é V.P.: manuscript writing, editing, and final revision; S.D.,
S C.T., and L.B.: data collection; T.T., D.E, and V.P.: visualiza-
o g 5 tion and technical support; D.C. and T.T.: supervision. All
w
3 E c - = - o authors approved the final draft of the manuscript.
£ 38| = g 2.2 2 | &
o2 @) ©) o s @) ]
b
S
>~ > =IO}
v o| E o, g ¢ ¢ REFERENCES
22| £ S g g £
X o o4 o =
é Eo g [‘:: i E} s %“ 1. Fujikawa T, Takeda H, Matsusue S, et al. Anomalous duplicated
Y -
[a S S ] 5 5 5 <, cystic duct as a surgical hazard: Report of a case. Surg Today 1998;
£ v
> = Q & 28(3):313-5.
= 0 %) =
E . ’:2 g é = é o E" 2 aé g 'g © 2. Diaz MJ, Fowler W, Hnatow BJ. Congenital gallbladder duplication:
S 2 = 2 § 2 o 2 "E E 2 2 F e Preoperative diagnosis by ultrasonography. Gastrointest Radiol 1991;
83|85, 822 E23885<5 8 g &
=21 5 % <LC) Eg o 30520 ‘;‘ <LC) @ o j 16(3):198-200.
== someEe é & 3. Poh WS, Menon T, Wijesuriya R, et al. Duplicated gallbladder with
. E\ S —g double cystic duct: hidden in plain sight. ] Surg Case Rep 2022;
L e
g N PN % 2022(1):1jab633.
g § m i S '_'i E 6 & O = 4. Wang TN, Shriki JE, Marquardt DL. Repeat laparoscopic cholecys-
IS o Q o B
3 Ay 2 50 2 T E$T 2 _§ - tectomy for duplicated gallbladder after 16-year interval. Fed Pract
“5 < §=8 E<s£:5 8§ [T &
9 5 <ZC ::) - = £ 5 S = ::) %S = 2022; 39(2):el-e5.
-~ -~ — «
8, = go 5. Agha RA, Franchi T, Sohrabi C, et al. The SCARE 2020 Guideline:
L '
i 3 8 :: § Updating Consensus Surgical CAse REport (SCARE) Guidelines. Int
=
3 . - 78§03 J Surg 2020; 84:226-30.
-32: g < % =) fé f‘; _; __-% § 6. Boyden E. The accessory gallbladder - an embryological and compar-
= ==
g = Z. ) 6 5 2k g éb ative study of aberrant biliary vesicles occurring in man and domestic
¥l o o &2 mammals. Am ] Ant 1926; 38:177-231.
£ & . "‘% g g § 2 5 7. Skandalakis JE. Surgical Anatomy - The Embryologic and Anatomic
2 2= 8 3 =R ; - Basis of Modern Surgery. vol. IL. Athens: PMP; 2004:1095-150.
g - - § .g % - k| g 2. 9_‘:’) g =z ‘gb 8. Roskams T, Desmet V. Embryology of extra- and intrahepatic bile
'3 © Z <a =0 /RO © 8= b 4}3 ducts, the ductal plate. Anat Rec (Hoboken) 2008; 291(6):628-35.
= ' ! b= NI a . . .
2 9 = 9 ol T ; 9. OttL, O'Neill ], Cameron D, et al. Triple gallbladder with heterotopic
Q
é 2 ”é‘ b= E 5 % é." gastric mucosa: a case report. BMC Pediatr 2022; 22(1):52.
2 2 N % 2 =2 e é 10. Harlaftis N, Gray SW, Skandalakis JE. Multiple gallbladders. Surg Gy-
» » @« —
§ z 2 5 B 5 S5 E E g necol Obstet 1977; 145(6):928-34.
s o - & 6 11. Gross RE. Congenital anomalies of the gallbladder: a review of one.
- — — =]
% E " & = & g 5 Hundred and forty-eight cases, with report of a double gallbladder.
2 g = § < é; 2 & Arch Surg 1936; 32(1):131-62.
%‘ =2 n a hy & 2 "84 12. Mochizuki S, Makita T. Double gallbladder of swine. Kaibogaku
B on =
g HE| A - -° = | ® & Zasshi ] Anat 1996; 71(6):550-655.
e [P
% g & § 13. Jefferys D, Roy S, Majid A. Incidental adenocarcinoma of the gall-
- " w
%o E S 2 % LA 8w 5. & L; & bladder in a patient with Y insertion gallbladder duplication in the
=1 — — e
2 § | = g P.. g 5 = % g 2|8 & context of recurrent biliary colic: A video case report. Medicine (Bal-
g 2 |BEE2 = ST 2L S| &S v P
= E E ! q;) 5‘3 % 2 g 3 g &: 'q;J T‘é oy timore). 2022; 101(8):e28829.
.é‘ - - s é‘ % 14. Desolneux G, Mucci S, Lebigot J, et al. Duplication of the gallbladder.
”g E‘J — o ﬁ ﬁ —8 '§ A case report. Gastroenterol Res Pract 2009; 2009:483473.
2 F§ é 15. Pillay Y. Gallbladder duplication. Int J Surg Case Rep 2015; 11:18-20.
@ 5 L 2
o & 3 2 = = | &g
£ N 0 N =) 5
: | §| & % S = |22
= = = ~ S a [P 2
= .« Bb
2 z 4
2 = E. g E
> = = = 133 = P
L . —
£ = 5 = 2 | 2g
. = E < ] [5)
= o 3 3 g 5 =
K" o 2 o Sz | g =
o = 8 3 = §i & £
'2 = &) V) 4 M TS 4 8

Folia Medica | 2023 | Vol. 651 No. 5 837

Folia Medica



Folia Medica

L. Baltaga et al.

YOBOEHHbIN XXENUHbIN Ny3blpb: cnyyailHoe
aHaTOMU4YeCcKoe U3MeHeHMe y nayueHTta
C CUMNTOMATUYECKNM XONesINTUa3oMm

Jiopmua Banrara!, Mumocrenuc Kpucukoc?, Ciupoc enuc!, Kapuna Tpuanromyny!,
Iumntpuoc @ununy', Bacuneitoc [lpororepy!, Teogop Tpymnc?

I Adpumnckuil nayuonanvrolil ynusepcumem umenu Kanoducmpuu, Agunol, Ipeyus

2 Paxynvmem medununvl, Adurckutl HayuoHanvHolil ynusepcumem umeny Kanoducmpuu, Apurvl, Ipeyus

3 Kagpedpa anamomuu, Uncmumym meduvurol, Gaxynvmem meduyuHckux Hayx, APuHckuil HayuoHanvHoiil ynusepcumem umenu Kanoducmpuu,
Adunvl, Ipeyus

Appec ana koppecnoHaeHumu: Jumocrenuc Kpucnkoc, ®axynprer Mepuimubl, AQMHCKNIT HALMOHA/IbHBI yHUBepcuTeT nMenn Kamopgucrpun,

Adunpl, Iperys; E-mail: dixrys@yahoo.gr

[Jata nonyyenus: 8 asrycra 2022 ¢ [lata npmemMku: 12 centsabps 2022 ¢ flata ny6nukauum: 31 oxtabps 2023

OGpasel}, uMTMpoBaHuA: Baltaga L, Chrysikos D, Delis S, Triantopoulou C, Filippou D, Protogerou V, Troupis T. Duplicated gall-
bladder: an incidental anatomical variation in a patient with symptomatic cholelithiasis. Folia Med (Plovdiv) 2023;65(5):834-838. doi:
10.3897/folmed.65.691397.

Pe3tome

BpoxxaéHHbIe IOPOKY PasBUTIA XKETIEBBIBOAALLNX Iy Tell IIPEACTAaB/LIIOT COO0iT OTHOCUTEILHO PefKoe 3ab0/IeBaHIe, C KOTOPBIM XI-
PYPTH, PEHTIE€HONIOIM M KIMHULMCTBI HEOCTATOYHO 3HAKOMBI. Mbl IIpe[CTaBaieM PeKull CIydail yIBOEHM XEMIHOTO Iy3bIpA y
40-71eTHe! XEHIIMHBI C IIePEXOfOM [OOABOYHOTO IY3bIPHOTO IIPOTOKA B JIEBBLIT €I HOUHBII IIPOTOK, YTO IIPeACTAB/IIET COOOI IATHIIL
3aperuCcTPUPOBAHHBII CTYYail B MEXAYHAPOAHOI 6nbmorpadun. Haur cry4ait WmocTpupyeT BaXXHOCTD AeTalbHOTO 3HAHSI aHATO-
MMYECKUX IIOPOKOB Pa3BUTMNA JKEMYHOTO JiepeBa [/ Lie/lell IpeiolepaliOHHON JUAaTHOCTUKIM CUMIITOMATUY€CKOI KETYHOKaMEHHO
6omesnn. Taxoke KpajiHe BaXHO YIUTBIBATb IIOPOKM PasBUTISA JKEMIEBbIBOMAIINX Iy Tell, YTOOBI M36€XaTh HelpefHaMePEHHBIX OC-
JIO)KHEHUI, TAKMX KaK OBPEX/eHNe XKEMUHDIX IIPOTOKOB B CTy4ae JIaIlapOCKOIMYECKON XOIEeUCTIKTOMMUM.
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